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Seasonal variation of the tidal current and residual current in the Daya Bay and its
surrounding area

SUN Zhenyu™, CHEN Zhaozhang, YANG Longqi, ZHU Jia

(State Key Laboratory of Marine and Environmental Science, Xiamen University, Xiamen 361102, China)

Abstract Based on in-situ current observation at multiple stations in the Daya Bay and its surrounding area in summer and
winter during spring and neap tide, we analyzed the characteristics and seasonal variation of the tidal current and residual
current. The relatively small tidal amplitude of sea level leads to weak tidal current in the study area. Observed current is
slightly stronger in summer than that in winter. During spring tide, some of the stations have clear rising and ebbing current,
while during neap tide, the rising and ebbing currents are not noticeable due to residual current and other factors. The M tidal
component has larger amplitude than Ki, O1 and Sz components. Most of the stations exhibit irregular semi-diurnal tide and
alternating current. The residual current in winter is relatively weak, while has a stable anti-cyclonic structure. The residual
current at the mouth of the Daya Bay and east of Huizhou coastal areas is subject to influence by seasonal variation and
weather processes. Typhoon passages and other weather processes in summer could largely reverse the direction of residual
current.
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Tab.1 Observation stations and survey period in winter and summer cruises of 2018

shifi 1R SN AR/m £F K] £F ] ki =
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c12 115.0141 22.6446 = 01/18-01/19 01/22-01/23 07/12-07/13 07/07-07/08
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Fig. 1 Bathymetry map of the Daya Bay and its surrounding area (Data from nautical chart by China Navy), denoted with current observation stations
(red dots) and tidal level observation station (purple triangle) in winter and summer cruises of 2018
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Fig. 2 Rose map of depth-averaged current in the Daya Bay in winter and summer
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Fig. 3 Tidal level time-series at station T03 in winter (a) and summer (b)
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Fig. 5 Ellipse of depth-averaged tidal current components in winter and summer
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Fig. 6 Tidal current type in winter (a) and summer (b)
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Fig. 7 Depth-averaged residual current in winter and summer
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Fig. 8 Area averaged (114.0E~115.5E, 21.5N~23.0N) ASCAT surface wind vector time-series

KOGV R R LR IE IR 6 AN hr b T B 400 R i 2, B0 X X3 1 2= 45 fR A0l 72
L - AUy N A 57 <0 R P v T 7 N A1 £ 11 7 S R v VA B et = et I T < I DI i =]
MRS FEE TE R, A ZERT R BRI RN ], ¥ O A E AR LR C10. Cll. C12 uhifi#l
R E BN TS, HR MR faE . H COL. C08. CO09 ufifir 3 [ 4 i i & o, Ko 7 [a) ¢
KAV HINAE CO9 55/ 0.6H 2, WIEMEZI AN 14 cmls, 3 DuifiigEm it E&im Ak, EREMIE
JIJZE AR I R I THRFAE s /NS Ta) (9 B R R HE BAE COL S IE R 2, IE(EZI°8 15 cm/s, 3
AR TR B R FETS . ERE SNFIHRFE . 1% 3 AL RN A A
e 212 K5 ) 320 1 XU U0 3 1) 7 i 2 XL T 34 i 1 R RO AR A R

AR R EIAUNE A, M OMERUER 6 DAL AR, K A 9 A AR
C11 ¥k 0.2H |2, WIEAE N 22 cmis; /NEHAT] 58 R HBLAE CL10 IR E, WE(E N 18 cm/s. K
RN A R AR I IR R B RGE e K R R R 2 I8 T 0855 0 TR IR o /)N 309 TR Ak 7
FRFER 2T, 6 ML RR AN RICER AR T M, S5ZEXHEREFER 35 HEEGX
I AR KA R, KW TR 6 AN A AR R R S A S R T ) P e B R T T, ER T L
[X IR 97 il JR 37 0 R A0k e 1) e 1 S 3



10 TR AR CHARBRO

ER £ h\ < ~ 4 4 - —
0.9H Z \ X P
\ / -~ o
0.4H 4 , ~ i N v - - p h o
06H| 7 / ~ ‘ - . -y P / ~ L
0.8H / / e . - d » r '/ ~ ~
MR / £ “ - ] {
L 1 1 L (b) L 1 (b)
co1 co8 co9 c10 c1 c1z co1 co8 co9 c10 c1 c12
a2 [ S /, - / e —
02Hf \ ~ - ~ . / // — . / L
o Y / / / < / e
N / / / AN
06H l / ; ~ j / / — \ / /
0.8HF \‘ 4 \ »~ / A / / / \ f /
R 5 * . - » ! 4 —
1 1 L (d) Il 1 (d)
co1 co8 cog c10 c1 c1z cot co8 co9 c10 c11 c12
i —= 10cm/s it —= 10cm/s

(@): ZFRW; (b): XF/NE; (c): HERW: (d): ZENE.
B9 AFMEFERIWIEE 6 A5 1 4 i 4 i B
Fig. 9 Profile distribution of residual current on the 6 stations at the mouth of Daya Bay in winter and summer
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